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Adaptive Cycles in Communities and Landscapes: 
The Case of Sagalassos and Düzen Tepe During the 
Classical/Hellenistic Period
Dries Daems1 and Jeroen Poblome2
Unit of Archaeology, University of Leuven
1dries.daems@kuleuven.be
2jeroen.poblome@kuleuven.be
Introduction
Long past are the days when landscapes were considered a mere background 
scene for ‘the play of life’ to unfold. Recent interpretations of landscapes as 
dynamic, meaningful and socially constructed combine the physical attributes 
of space with the concept of ‘place’, which is defined as ‘lived space’, ascribing 
meanings, identities and memories that actively shape people’s daily practices 
and experiences.1 Present-day conceptualisations of landscape therefore include 
both a natural and a social component, as well as the interconnections between 
these. The trend of increasingly tying the natural landscape into human actions 
and conceptualisations has led some scholars to try and discover the mental 
processes of people in the past through concepts such as ideational or sacred 
landscapes (Ashmore & Knapp 2003). While highly valuable, such approaches 
address only certain aspects of the interactions between people and their 
surrounding environment, and still need to be complemented with approaches 
towards people and landscapes that pertain to social, economic and political 
aspects. The framework presented here is specifically aimed at integrating both 
1Feld and Basso 1996; Fisher 2014; Low & Lawrence-Zuniga 2003; Preucel & Meskell 2004; 
Rodman 1992.
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archaeological and ecological data more closely in studying community devel-
opment in the past. A case-study will be presented that discusses developments 
at Sagalassos and Düzen Tepe during the Classical and Early Hellenistic periods 
(fifth - second centuries BC).
Methodology and Aims
A society’s long-term viability depends on its ability to live within a range of 
environmental possibilities, determined by active approaches towards the land-
scape.2 On a general level, these approaches are centred on different strategies 
of energy capture. For human beings to perform any kind of action, energy is 
needed, and, following the general laws of thermodynamics, additional energy 
is required to sustain these actions and counter increasing entropy. Energy is 
foremost derived from the immediate environment. However, societies with 
more developed forms of social organisation can extract energy and resources 
from a wider environment as well (de Molina & Toledo 2014).
The theoretical framework applied here will build on the concept of social-eco-
logical systems (SES), which has recently started to gain ground as an explan-
atory framework in archaeological research (e.g. Poblome 2014, 2015). SES 
are nested, multilevel systems tracing flows of energy and resources between 
society and nature (Berkes and Folke 1998). Within this systemic context, 
society and nature are constantly interacting through a two-way exchange 
of matter and energy, driving dynamics of social change and development. 
The ways societies appropriate, transform, consume, and excrete energy and 
resources derived from nature are articulated through enduring configurations 
or superstructures that shape social organization (De Molina & Toledo 2014). 
As societies develop and become more complex, these superstructures allow 
existing processes of resource appropriation to be intensified and new venues of 
exploitation to be opened.
This paper will focus mainly on how local communities developed regarding 
appropriation of land and resources, and how effects of inter-scalar dynamics 
flowed back into the community to propel additional social innovations. To this 
end, we will complement our SES-based approach with the concept of adap-
tive cycles derived from the field of resilience theory (Gunderson and Holling 
2Anderies e.a. 2004; Ostrom 2009; de Molina & Toledo 2014; Manfredo e.a. 2014.
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2001). This concept is ideally suited 
as a focal point to trace flows of 
energy within SES and provides 
a platform to conceptualize and 
describe multi-scalar dynamics of 
change. The concept of the adaptive 
cycle describes changes in three 
parameters - potential for change, 
internal system connectedness, and 
system resilience - through four 
phases: exploitation (r), conserva-
tion (K), release (Ω), and reorgan-
ization (α) (fig.1). Starting in the exploitation phase, incremental changes lead 
from r into K through the increase of potential and connectedness, whereas at 
the same time resilience decreases. This results in a more rigid system in the 
conservation phase. At a given point, internal or external stresses result in rapid 
release of potential bounded by connections between different system com-
ponents in the Ω-phase, after which parts of the existing cycle are recombined 
with elements of innovation in α, eventually restarting r in a new cycle (Gunder-
son & Holling 2001: 72-3).
Local Communities, Local Landscapes
In this part we will describe two settlements, Sagalassos and Düzen Tepe, 
sharing the same catchment area in one of the valleys located in the Taurus 
Mountains in southwestern Anatolia (fig.2). The region is subject to an 
Oro-Mediterranean climate with long, wet winters and short, dry summers (van 
Zeist et al. 1975; Paulissen et al. 1993). Two main vegetation zones are identi-
fied with pine and oak woodlands dominating the land up to 1200m, whereas 
higher areas are less densely forested and characterised by the presence of cedar 
trees, pines and general shrubbery vegetation (Kaniewski et al. 2007).
The emergence of human occupation in the area has been linked with the 
Beyşehir Occupation Phase (BOP), a widespread phase of environmental 
changes in southwestern Anatolia (van Zeist et al. 1975). BOP started between 
400 and 280 BC for the nearby Gravgaz and Bereket valleys (Bakker et al. 2012: 
253-4). Developments related to this phase include partial deforestation of 
Figure 1. Outline of the adaptive cycle.
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the land, replacement of oak forests with pines, and the appearance of culti-
vated species such as olives, walnuts, manna ash, chestnuts, and grape vines 
(Eastwood et al. 1999; Kaniewski et al. 2007). These developments are partly 
related to the impact of anthropogenic activities on the area. Pollen analysis shows 
variability in the extent and chronology of changes at different locations. Whereas 
extensive deforestation is attested by cores drilled at Gravgaz and Sagalassos, it 
was not in the nearby Çanaklı valley (Vermoere et al. 2002). Incremental environ-
mental changes gradually provided more suitable conditions for human occupa-
tion, to which local populations reacted by tapping the potential made available to 
them in specific areas. This way, BOP can effectively be interpreted as an r-phase 
in an adaptive cycle. Let’s now illustrate the further development of the adaptive 
cycle with some developments in Sagalassos and Düzen Tepe.
Düzen Tepe
Düzen Tepe was located on a plateau overlooking the valleys of Başköy and the 
Ağlasun river. Based on ceramic evidence, coin finds and radiocarbon dating, 
Figure 2. Locations of Sagalassos and Düzen Tepe.
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the maximum extent of occupation at Düzen Tepe can be placed between 
the fifth and the second centuries BC, with a core occupation period during 
the fourth and third centuries BC (Vanhaverbeke et al. 2010). Geophysical 
and archaeological surveys determined roughly 150 structures extending over 
approximately 13 ha. Excavations have revealed houses with stone foundations 
and walls constructed from perishable materials such as mudbrick. Fortifications 
were constructed at the southern and western sides of the settlement, whereas the 
northern and eastern sides were protected by the steep slopes of mount Zencirli.
The plateau itself not only offered a strategic view over the surrounding valley, but 
also provided a number of resources that could be exploited by the community. 
Limestones suitable for construction are abundantly present on the plateau. 
Geomagnetic surveys located several sources of ores usable in metal production, 
whereas analysis of local magnetite ore samples, as well as production waste and 
metal objects excavated at Düzen Tepe, have indicated that metal was produced 
at the site with locally-procured ores (Vyncke et al. 2014). Petrographic analysis 
of the ceramics of Düzen Tepe showed that clays used for the majority of ceramic 
production at the site belonged to a volcanic-biotite group, which was procured 
from the immediate vicinity (Neyt et al. 2012; Braekmans et all., 2016). Finally, 
the analysis of stable carbon (δ13C) and nitrogen (δ13N) isotopes from faunal 
remains indicate that livestock was herded closely together, either in the same 
general area or kept in enclosures and fed the same food, most likely close to the 
site (Fuller et al. 2012).
The plateau, however, could not fulfil all the needs of the community by itself. 
Today, fields can be found on the plateau on the lower slopes of mount Zencirli, 
but in antiquity this area was quite densely occupied, rendering agriculture impos-
sible. At the western promontory, poor soil quality might have prevented any 
proper cultivation at all (Vyncke 2013: 66). Additionally, natural water sources are 
absent at the site and there are no clear indications of forms of water management, 
such as cisterns. Today, there is one cistern presently in use, but its existence in 
antiquity cannot be proven. Water provisioning might therefore have become a 
genuine problem at some point. It can therefore be assumed the people of Düzen 
Tepe used at least some parts of the surrounding valleys to sustain the community. 
This suggestion was recently corroborated by the identification of a number of 
ceramics found in the lower Ağlasun valley, which were demonstrated, based on 
fabric association, to have been produced at Düzen Tepe.
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The overall image of Düzen Tepe is that of a community relying mainly on its 
immediate vicinity, be it on the plateau itself or in the surrounding valleys, for 
the procurement of different kinds of resources. Düzen Tepe can generally 
be described as a self-sustaining community that produced its own material 
culture, domestic animals, and agricultural products to sustain community 
dynamics. This ‘inward-oriented mentality’ required maximizing the potential 
of the local environment. This doesn’t mean the community lived in isolation 
from the outer world. Evidence of this can be found in a small, yet consistently 
present, amount of ceramics made from clays obtained from the Burdur lake 
basin (fig.3) Braekmans et al. 2016). It is moreover becoming increasingly clear 
that the general typological spectrum of the ceramics points towards a wider 
Anatolian template.3 The community at Düzen Tepe was clearly aware of wider 
developments and specifically selected elements deemed relevant for their own 
needs. Yet, to actually perform these practices, they mainly turned towards the 
potential of their immediate environment.
Sagalassos
Sagalassos was located on the mountain flanks bordering the Ağlasun valley to 
the north. At its largest extent in Roman Imperial times, Sagalassos’ territory 
spanned an area of about 1200 km² from Lake Burdur in the west to the valley 
of the Aksu river in the east (fig.3). The oldest datable material found at the 
3Personal communication with Jeroen Poblome, publication forthcoming.
Figure 3. Territory of Sagalassos.
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site are ceramics generally datable to the Classical/Hellenistic period (fifth - 
third centuries BC), but likely to be situated from the second half of the fourth 
century BC onwards based on fabric and typological features. Although few 
architectural remains can be associated with these finds due to superposition of 
Roman and Byzantine occupation, we may assume the existence of a small-scale 
community due to the relatively sizeable quantity of ceramics produced with 
materials derived from clay beds close to the site (Braekmans et al. 2011).
A number of natural resources could be exploited from the direct vicinity of 
the settlement. Geochemical analysis has yielded a number of anomalies (Mg, 
Cr, Co and Ni) that indicate the existence of local mineralisation outcrops. 
A number of anomalies related to metal working (Fe, V and Ti) was also 
identified, which suggests metal production at the site using locally procured 
resources (Degryse et al. 2003). The ophiolite volcanic tuff soils and flysch 
deposits that characterise the geological fingerprint of the region (Muchez et 
al. 2008) provided clay sources suitable for ceramics and building materials. 
Figure 4. Settlement plan of Sagalassos with outline of major buildings.
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Abundantly present limestone outcrops also provided suitable material for 
construction works. Core drills at the eastern part of the later town (fig. 4) have 
indicated the importance of clay-quarrying activities even for the earliest phases 
of habitation (Six 2004; Poblome et al. 2013a). Clay quarrying was also attested 
in a depression first identified through geophysical research at the location of 
the Roman Upper Agora. This has since been corroborated by recent control 
excavations (Talloen et al. 2015).
The area of the later Eastern Suburbium also provided suitable grounds for 
agricultural land to supply this early community.4 On top of the quarrying 
phase a palaeosol layer developed, dated to 370-200 BC (Vermoere et al. 
2003), thus providing a terminus ante quem for the quarrying activities. The 
development of this palaeosol can be linked to deforestation of the higher 
slopes due to preparation of the land for agricultural cultivation. The impor-
tance of agriculture is corroborated by excavations conducted nearby, yielding 
Classical/Hellenistic material in association with a terrace wall. Geomor-
phological surveys showed the presence of natural water sources at the site, 
as well as a high number of sources in the mountain range to the north of the 
settlement (Six 2004).
The little evidence we have regarding the earliest phases of community forma-
tion at Sagalassos points towards a small community, yet one which operated 
within a self-sufficient productive landscape for its basic needs. Around 
200 BC, however, the overall nature of the settlement changed markedly. 
Geophysical research in the area east of the Odeon at Sagalassos revealed a 
number of anomalies. During excavations of one of these anomalies under-
neath the Odeon, the remains of a pottery kiln that was destroyed and filled 
with layers of material were revealed.  The oldest of these layers was dated to 
the end of the third century BC (Poblome et al. 2013b: 176). Comparable 
material was found underneath the Macellum and in control excavations on 
the Upper Agora (Talloen et al. 2015). This body of material indicates a more 
specialized production process with raw materials specifically selected to suit 
production of specialized vessels, characterized by consistent function-spe-
cific associations between fabrics and end-products. Along with these changes 
4Claeys, J. 2016. The Eastern Suburbs of Sagalassos. A Chronological, Functional and So-
cio-Economical Study of an almost Unknown Antique Urban Phenomenon. Unpublished PhD 
thesis, publication in preparation.
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in material culture, the production infrastructure changed as well. Whereas 
at Düzen Tepe the partial remains of an isolated pottery kiln were excavated, 
the associated anomalies in the area east of the Odeon, suggest the existence 
of a genuine potter’s quarter in Hellenistic times (Poblome et al. 2013b). This 
would indicate a whole different level of production organization at Sagalas-
sos compared to Düzen Tepe.
From 200 BC onwards a process of urbanization takes place at Sagalassos. At 
this time the clay quarry on the Upper Agora was filled up and transformed 
into a public square (Talloen 2016). Around 180 BC a market building was 
constructed along the eastern edge of the agora, and about a generation later 
a terrace building was erected to the north of the square. Excavations along a 
north-western section of the fortifications determined this section of the walls 
to have been constructed around 100 BC. At some point, social dynamics at 
Sagalassos clearly developed into a whole new kind of productive landscape 
(including production, infrastructure, and output), while Düzen Tepe was aban-
doned during the second century BC. 
Communities, Landscapes, and Empires
The overhaul of the productive and material landscape observed at Sagalassos 
from 200 BC onwards could only have taken place if sufficient energy flows 
were directed towards the community to sustain new system dynamics. One 
way to provide such additional energy flows is to expand territorial exploitation, 
thus tapping into newly-acquired resources and externalizing system entropy. 
Although we have few indications for territorial development, one fixed point 
of reference may be found in the expedition of the Roman general and consul 
Gnaeus Manlius Vulso, who crossed parts of Asia Minor in the aftermath of 
the battle of Magnesia (190 BC), including Sagalassos. Finding no one at the 
borders of their territory to greet him, Manlius Vulso decided to move into the 
lands surrounding Sagalassos and plunder the crops (Livy, Ab urbe condita, 
XXXVIII, 15.9). Interestingly, from the account of Livy, it appears Manlius 
Vulso entered the territory of Sagalassos somewhere southwest of Lake Burdur, 
suggesting an already significant territorial increase. Control over the fertile 
Burdur plain (±350 km²) could have played a major role in providing additional 
energy flows to sustain developments at Sagalassos.
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When looking at the map, Sagalassos was located at the fringes of its controlled 
area, making the resulting territory hard to administer. As far as we know, no 
other community ever moved into the area. Did Sagalassos possess sufficient 
military power to ensure the area was left uncontested? Or can we perhaps 
here catch a glimpse of an intervention by higher echelons of power preventing 
others to claim it?
One way for these lands to have been allocated to the community was through 
royal benevolence. In such gifts, lands were commonly conceded to a city with 
the right of attachment, effectively turning these lands into private property 
belonging to the community (Aperghis 2004: 99-100). However, no literary 
sources confirming this process for Sagalassos have been attested so far. As a result 
questions remain regarding the exact nature of the process, or the specific bene-
factor. The most logical candidate for such an intervention would be found in one 
of the Hellenistic dynasties competing for power throughout southwest Anatolia 
at that time. In general, it has been extensively demonstrated how all Hellenistic 
kings and their administration were highly preoccupied with local communities 
and their territories within their area of control (Ma 1999). Even if not involved 
directly, we could therefore suspect higher authorities to at least have been aware 
of these developments at Sagalassos and to have condoned the appropriation of 
these lands.
After Alexander’s death in 323 BC, the Eastern Mediterranean was engulfed 
in conflicts between his successors. Despite the general turmoil of that era, 
the Seleucids were in control over most of southwestern Anatolia before and 
during that key transformative period starting in 200 BC. The Seleucids even 
appear to have been quite popular at Sagalassos. Prosopographical studies 
have indicated that, unlike other parts of Pisidia, names related to the Seleucid 
royal family, such as Antiochos, were very popular at Sagalassos.5 The use of 
Seleucid iconography has also been attested in Sagalassos’ city seal, showing 
an Indian elephant, commonly interpreted as a symbol of Seleucid power 
(Vandorpe 1993).
Another aspect pointing towards a key role for the Seleucids in the devel-
opment of Sagalassos is their policy of stimulated urbanization. It has been 
argued that the Seleucids initiated a conscious policy of monetization 
5Personal communication with Rob Rens, publication in preparation.
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throughout their empire in response to high demand for silver to pay mer-
cenaries (Aperghis 2004: 30-32). The first coinage of Sagalassos was indeed 
issued under Seleucid rule and should be viewed within this context. As tax 
payments were increasingly to be paid in silver, additional markets needed to 
be created for farmers to sell their produce in exchange for coin. The Seleucids 
therefore founded a high number of new cities and supported local urbaniza-
tion processes within the wider region. These included both de novo foun-
dations such as Seleukeia Sidera north of Sagalassos, or the re-founding of 
existing settlements such as Kelainai into Apamea (Cohen 1978). In sum, we 
can tentatively suggest that the Seleucids were the most logical party support-
ing these local developments.
To explain the historical development of Sagalassos and Düzen Tepe we can 
now integrate the ramifications of the potential Seleucid intervention with 
developments in the r-phase outlined earlier. The adaptive cycle of SES in the 
Ağlasun valley started during the fourth century BC with the emergence of 
systematic occupation at Düzen Tepe and Sagalassos, along with a number of 
farms on the lower slopes. These communities were characterized by a local-
ly-oriented, largely self-sufficient productive landscape. Continued exploita-
tion of local resources gradually increased appropriation of local landscape 
potential within existing connections, resulting in a system shift from the 
r-phase of exploitation to a conservation phase K. Associated positive feed-
back loops led to the need for increasingly intensified exploitative processes to 
sustain community life.6 As a result, local SES became less resilient in dealing 
with system shocks, for example when harvests failed due to harsh weather.
Human impact on the landscape has been studied through dynamic soil 
models developed for the nearby valley of Gravgaz. These models indicate 
that since 2000 BC, vegetation and land cover was at its highest point of 
degradation during the Hellenistic period (Van Loo et al. 2016). Such a 
massive impact on the landscape is quite remarkable and can be explained by 
continuously intensified exploitation of the local landscape. At this point, a 
crossroads was reached where social reorganization was needed in order to 
sustain the long-term viability of these communities.
6Part of a general economic law of diminishing marginal returns on investment, see Erdkamp et 
al. 2015.
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Here, different trajectories for Sagalassos and Düzen Tepe arise. First, it might 
be argued that continued development at Sagalassos was made possible due to 
the widening of its exploitation radius, whereas Düzen Tepe did not, or could 
not, do the same. One element impeding continued development might have 
been difficulties in water provisioning. At any rate, additional flows of energy 
and resources would have allowed Sagalassos to gradually start pulling the 
socio-political, economic, and demographical potential of local and regional 
landscapes towards sustaining its own community dynamics at the expense of 
Düzen Tepe. In this scenario Sagalassos effectively moved through the release 
phase Ω into an α-phase of reorganization and started a new development 
cycle, whereas Düzen Tepe remained within K until resilience became so low 
the system could no longer deal with incoming disturbances. In this case the 
start of Ω effectively spelled the end of the settlement. It is difficult to directly 
follow such a chain of events, but perhaps some of its effects may be traced in 
the archaeological record. It is interesting to see that the distribution of ceram-
ics produced at Düzen Tepe is mostly limited to the immediate vicinity of the 
site (Braekmans et al. 2016), whereas Hellenistic ceramics from Sagalassos 
have been distributed throughout the wider region, which may suggest a wider 
impact radius (Poblome et al. 2013a). From a production side, this can be 
illustrated by the observation that from Hellenistic times onwards Sagalassos 
increasingly moved into the fine-grained clays from the Çanaklı valley (7-8km 
distance from the town) to produce high-quality tableware, instead of using 
clays available at the immediate vicinity of the site as was done in earlier times. 
Çanaklı clays were also occasionally used for production of ceramics in Düzen 
Tepe but never in a similarly systematic way. Both examples illustrate a ten-
dency at Sagalassos to move beyond the immediate environment of the site.
Two other options focus on the process of synoikismos as a possible explana-
tory factor. This process involves the confluence of two or more communities, 
in which either one party could merge into the other, or a whole new entity 
could be formed (Hansen 2006: 52). Could such a scenario have resulted 
in the movement of the population from Düzen Tepe towards Sagalassos, 
thereby explaining the abandonment of the former?
It might be argued that such a process could be induced by the Seleucids 
themselves as part of a conscious policy of urbanization, aimed at rearranging 
local settlement configurations. This would be a prime example of top-down 
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induced interruption of local system dynamics. However, this option remains 
hard to prove without clear literary sources. On the other hand, synoikismos 
could also be driven by local stimuli when communities agree that it is in their 
best interests to join forces. Interestingly, the construction of monumental 
architecture such as has been observed at Sagalassos after 200 BC, has been 
associated with moments of socio-political or economic stress, especially 
when establishment of group solidarity was needed most (Abrams 1989: 62). 
Perhaps increasing system stress associated with transitioning towards conver-
sation phase K would have provided the context for such a development at 
Sagalassos. At this time, increased energy and resource expenditure would be 
geared towards constructing monumental buildings at Sagalassos, whereas the 
community at Düzen Tepe was restricted in its potential to follow suit. One 
can imagine such processes to have intensified following a possible synoikis-
mos event when a second population was suddenly added to the original 
community. The territorial increase associated with the merging of these 
two settlements would provide the new community the necessary boost to 
move beyond the Ω-phase into a new adaptive cycle. This new cycle was then 
centred around the development of an urban fabric and specific socio-politi-
cal institutions commonly subsumed under the moniker of polis formation.7 
This would allow the community to transform itself in such profound ways as 
to be able to present itself to the Seleucids as suitable local partners for a “dia-
logue of mutual benefit” (Ma 1999) in their policies towards the region. The 
initial impetus for developments at Sagalassos would then be the synoikismos 
event with Düzen Tepe, whereas the addition of the Burdur plain would allow 
these dynamics to be sustained. In this scenario an overarching socio-political 
unit would act upon impulses provided by local communities and their elites.
It is clear that this paper only offers a first step towards solving the problem at 
hand. At any rate, additional research will be needed to improve the chrono-
logical resolution of the abandonment date at Düzen Tepe and the addition 
of the Burdur plain to Sagalassos’ territory if we are to work towards conclu-
sively choosing one option over the others. Still, we hope that this paper has 
demonstrated how a SES-based framework centring on the workings of adap-
tive cycles can help our attempts of untangling the multitude of social, polit-
ical, and economic relationships between communities, their environment 
7For a general overview of the phenomenon of polis see Hansen 2006.
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and overarching structures of government in the past. Though this approach 
is still being developed, it is hoped that the arguments presented here have set 
the course in transforming this framework into a suitable methodology to be 
applied in studying the interplay between communities and landscapes.
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